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i The GBM view of a burst.

v

GLAST Burst Monitor - Trigger 243216768 — Z30404, Sep 16, 0012408 UT
GLC_Tool Version L8; GLAST _2008200_00Ce00_ VIS _GTRIGL00
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p Each detector views part of sky i.e. has a different “ROI”. Information is stored in
separate files for separate detectors.

p Find out from quicklook plots which detectors had a good view of the burst.
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Retrieving GBM Data

p Directly by ftp at: http://heasarc.gsfc.nasa.gov/FTP/fermi/data/gbm/triggers if you
know the full name of the burst e.g. 080916009. Look for the files you want
under the “current” directory for the burst.

p Using the FSSC interface: http://fermi.gsfc.nasa.gov/ssc/data/access/ under “GBM
Burst Catalog”. You will see a page with explanations about GBM data. Click the
“Browse this Table” at the top left-hand corner. Search for your burst by entering
“GRB080916*” under the “name” field in the table. Select your burst from the
returned triggers using your knowledge of the trigger time. “Preview and
Retrieve” wi fallow you to generate t%\e directory listing the available data files for
this burst, or you can just retrieve the whole available data package in a tar file.

p CSPEC files are “glg cspec_nx bn080916009 vOy.pha” where x is the Nal
detector number 0-9,a,b or“glg cspec_bx bn080916009 v0y.pha” with x =0

or |. Choose b0 if you have low-numbered Nal, bl for Nal with x>5. If you have
a mixture, select both BGOs and choose better one after looking at data.

p TTE files are “glg tte nx _bn080916009 vOy.fit"...

p In either case, you will need a detector response file for each detector you are
analyzing “glg cspec_nx bn080916009 vOy.rsp”. CSPEC response files apply to
both CSPEC and TTE data files: the number of energy channels is 128 for both.

p Quicklook lightcurves are called glg Ic_all bn080916009.gif

p The version number vOy is unimportant and can be different for each file type.
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Selecting Data Type

p 3 burst data types:

p TTE (Time-Tagged events) : Event data. Individual photons (or CRs) with time
tag and energy. 128 Energy channels. Each “row” of Event extension in Fits
file is a time and an energy channel.

p CSPEC: Binned in 1.024 s bins. 128 Energy channels. Each “row” of Spectrum
extension in Fits file is a 128 energy channel spectrum applying to | s of data.

p (CTIME: Binned in 0.064 s bins. 8 Energy channels: not suitable for
spectroscopy).

p Look at quicklook lightcurve to estimate duration of triggered event.

Choose TTE for short (< few seconds) or highly structured events. CSPEC for
longer events. TTE is gathered only for ~ -25 s before to 300 s after trigger
time. TTE is also slower to process in the spectral analysis program.

p [PHA files from other experiments ejg. Swift BAT can also be analysed using rmfit,
providing they have a single associated response file, and conform to standard fits

format. Swift BAT files are single PHA files i.e. one spectrum per file. CSPEC/
CTIME files are PHA 2 files i.e. multiple spectra per file, each spectrum belonging
to a time bin.]
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Data set for this example

gleg cspec_b0 bn080916009 vOI.pha
gle cspec_b0 bn080916009 vO06.rsp
gle cspec_n3 bn080916009 vOI.pha
gle cspec_n3_bn080916009 vO06.rsp
gle cspec_n4 bn080916009 vOl.pha
glg cspec_n4 bn080916009 v06.rsp

p | would probably choose | more Nal detector in a“real” analysis in this case. No
simple prescription for number of detectors to use. Choose the brightest 2 Nal

detectors... the usefulness of further additions depends on how bright the burst
was and its geometry. Using more than 4 Nal detectors rarely adds any new

information.
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Running rmfit

p At the command line, type “rmfit”. The first time you use rmfit in a particular
directory you will be asked if it is ok to set up a parameter file there. Click “yes”
unless you have mistakenly invoked rmfit in a directory to which you do not have
write access. [f it is not the first time you run rmfit in this directory, the
parameter file from your previous session will be read.

p You will be prompted via a graphics widget to select a data file. You will need to
tell rmfit in the “Directory” field where to look for the data file. The data files for

this analysis are in /Users/valerie/Documents/Bangalore/gbm_data 08091 6c.

p The default search is for files ending in “.pha” i.e. spectrum files, but you can use
the drawdown menu to look, for example, for TTE files (.fit).

N Select File(s) for Reading

Filters: *.pha I

Directory

/Users/valerie/Tocument s/Bangal ore/gbn_data_080316c/

Files
*.pha glg_cspac_bl_br0B8IA16008_v01 . pha
gla_cspec_bl_br0808160039_v01.pha

Directorses__[S15-09P5_10_Sr000S150_01 g p Select | data file e.

glg_cspac_nl_be0B8IA16008_v01 pha

I e raiesioos s glg cspec n 3_bn08%9 16009_vOI.pha.

ala_cspec_nd_brB80G15008_vO1,pha
glg_cspac_nd_br0B8IG16009_v01, pha
glg_cspec_n5_brl80816009_vO1.pha

ala_cspec_nb_brBi816008_w01, pha } C I | C k ¢¢ O k’ ’
[ ]

Elg_cepec_n3_bnt80316009_v01, pha

_* |
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The lightcurve window

p A window will pop up showing the lightcurve for what this detector saw from -4000 -
before the trigger to 4000 s afterwards. The gaps are Fermi passages through SAA.

\ qglg_cspec_n3_bn080916009_v01l.pha

File Misc Options

I poc.nd alB0R 8008 01
TCQQ]E Y Y v Y Y 2 Y Y Y Y 2 v‘ij-‘:.v | Y Y —Lt

4.234: 2000.00 kgv ]

Zoon:

Rebin:
Fit Background
Select Source;
Adjust Source:
Spectral Fitting:

JXLlog JYLog

Event: CRBOSOSL800S
Telescope: GLAST
Inztrument: GBH
letector: NAI_O3
Data types; CSPEC
TSTART: 2,4321277e+08

=4001,26: 3514,77 s, 4,234: 2000,00 keY

p Each point in the lightcurve shows the counts registered in that time bin over the
energy range shown top right, converted to a rate (cts/sec). The resolution
changes from 4.096 s to 1.024 s at trigger time for CSPEC data. TTE data (which
are unbinned in time) are binned here to a default 128 ms, but you can refine this for
individual bins. CSPEC data cannot be refined below their native resolution, but can
be combined to coarser resolution.

rmfit tutorial The rmfit team, April 2010
Wednesday, April 7, 2010 DOY 97




The Spectrum Window
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=4001.26: 3514.77 3
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Making data selections

p To Select ranges, after clicking the appropriate selection button:
P On the plot, click the ranges that interest you OR

p Click below the plot to bring up a pop-up window that takes numerical input
for range selections.

p In either case, when you are happy with selection, click to the left of the plot
(you will see “exit” when you move the mouse over this area) to save.

p To cancel/reset a selection, click to the right of the plot before saving.
p To Adjust ranges:
p Use clickable buttons e.g.“Adjust source” and its sub-options.

p Use keystrokes defined in key-bindings menu which is seen by clicking “Misc”
and “Show keyboard bindings”.
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Selecting a spectral range w

p GBM Nal spectra are useful between 8 keV and ~900 keV (making sure the
overflow bins are not selected). For BGO, the useful range is 200 keV --> ~40
MeV (also excluding the overflow bins).

me
‘-001 26: 351477 8

Wednesday, April 7, 2010 DOY 97



p Press toggle in the spectrum window to reveal the lightcurve window. Your
lightcurve will now be the total count rate as a function of time in your selected

energy range (shown top right).

spec_n3_bn080916009_v01.pha

Togale

Zoom: I
Select Source:

JXLleg JY Log

Event: CRBOSIG16009
Telescope: GLAST
Instrument: GEM
Detector: NRI_O3
Data types: CSPEC
TSTART: 2,4321277e+(8

me Since TSTART (a)

~4001,26: 351477 =, 8,734; 908,54 keV

p Zoom in on the time of interest (around the trigger time) using the widget buttons
“Zoom” and “X Zoom”. Clicking in the plot area on the time before and after the

trigger you want to look at. You can zoom in in several stages, before clicking in
the left margin (“Exit”) when you are happy. Clicking “Zoom” and “Zoom out: full
range” will get you back to the original stretch of time.
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p Zoom in/out in the lightcurve interval to show a long enough period to choose
time intervals that will provide you with a good sampling of the background.
Deciding when the burst is over may not be easy. Deciding how much background
to choose comes down to experience. You do not want the uncertainties in your
fit to be dominated by uncertainties in your background, and you don’t want to
take a background interval so long that it is challenging to fit what is going on at
the time of the burst.

Select background irterval(s), Use margins for

p Click “Fit Background” and click left-and-right boundaries for at least one, but as
many intervals as you would like to use to fit the background. Click the left

margin when you are finished. Typically, we use one interval before and one after

the Eurst, but there may be exceptions depending on the shape of the background

and the morphology of the burst.
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“ocrmi Background ﬁtting (2)

P When you click “Exit” you will be prompted for the order of polynomial you want
to use. This depends on the background: sometimes a linear fit will be good,
others require a cubic. Once you choose the order of the fit, a chi2 plot
showing the goodness of fit as a function of energy will be returned. Click
“dismiss” to return to the lightcurve screen. The background fit you selected will
be shown as a blue dashed line. If you are not happy with this, click “fit
background” again and repeat. You do not have to choose new intervals (unless
you want to) to experiment with the order of the fit. Clicking the left margin
after hitting “Fit background” will prompt you for the order of the fit while
preserving your current interval selections.

N\ qglg_cspec_n3_bn080916009_v01l.pha

File Hisc Options

Toagle Gl capecn3 brlB0Y1 800801 pho
LS L4 v v L4 T v L4 T L4 L4 v I T A v L4

8.734: 908.54 keY ]

Zoon:

Rebin: J
Fit Backaround
Select Source;

Adjust Source: J

Spectral Fitting:

Rate (count / &)

JXLlog JYLog

Event: CRBOSOSL800S
Telescope: GLAST
Instrument; GBH
letector: NAI_O3
Data types; CSPEC
TSTART: 2,4321277e+08

Time Sinos TSTART (a)

-4001.26: 3514,77 s, 8,734: 908,54 keV
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p Zoom in on the region of the burst using the “Zoom” “X Zoom” options. You
will now get a better idea if the background you chose is appropriate. If it is, you
are ready to select the interval in time you want to analyze i.e. the burst emission.

File Mizc Options

Fit Background ]

Salect Source:

Adjust Source: X VAL
- i g b .[ .

Spectral Fitting: 5 [ v/ *y HLJ«\J,

JXLleg JYLog 3 N | ’ - \’:I'N_[)\‘l\ LA ]
Event: GRBOBOSIEN0A 4 i gl J‘~f«‘lﬂkv\f‘la
Telescope: GLAST '
Instrument: GBM
Detector: NAI_O3
Data tupes: CSPEC
TSTRRT: 2,4321277e+(8

0,004; 70,145 =, 8,734; 908,54 keV

p Click “Select Source” then “Source interactive” and click the plot to select your
source interval. There is a limit to how long a single response function is
appropriate [This limit will soon go away owing to the implementation of rsp2
(multiple response) files that generate and allow rmfit to use a new response for
every 5 deg of spacecraft slew]. Here, | choose about 70 s of the brightest part.
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Binning your source selection

p In preparation for doing time-resolved spectroscopy, time bins for the spectra
need to be defined. In practice, this is done carefully, by looking at the structures
(pea <s? in all the instruments involved in the fit, and selecting bins accordingly.
Here, | bin for signal-to-noise in this particular detector. The same bins MLfS%' be
used for all detectors involved in the fit to make this scientifically useful. If you
are interested only in a time-integrated fit i.e. you want to measure only one
spectrum, that of the total number of counts in your entire source interval, then

you can skip this step.

Fit Background ]

Select Source:

Rdjust Source: ‘

Spectral Fitting:

JdXLlog JY Log
Evert: GRBOGUALE00A
Telescope: RFGT
Instrusent: GEM
Detector: NA1_03
Pots tupes: CSPEC
TSTRRT: 2,4321277ev(8

0,00d: 70,145 5, 8,734: 308.54 keV

p Click “Rebin” and then “Signal to noise” (you can use any binning scheme, this is

just an exam|i>le) and a reasonable value, say, 20 sigma for the SNR. Your
ightcurve will now have unevenly spaced bins, each with AT LEAST 20 sigma SNR.
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Looking at your spectrum

p Click toggle on the lightcurve window to reveal the spectrum integrated over the
source interval you selected (all time bins summed). Remember these spectra are
in count space and the shape is more a display of the effective area of the detector
as a function of energy than the true source/background spectrum.

File Misc Options

Togale S S —— e B 2 O O
0.004: 70.145 8 3

Tanme
00N,

Select Source:

Spectral Fittirg:

F XLlog F Y Log
Event: GRBEISOS16003
Telescope: GLAST
Instrument: GEN
Detector: NAL_03
Data tupes: CSPEC
ISTART: 2,4321277e408

p The blue line is the estimated background during your chosen source interval.
Anything above this is emission from the burst during this time. This gives an idea
in count space of how high in energy this burst can be seen by GBM. Here, it is
clearly seen over the entire energy range. You can bin the spectrum in energy as
you binned the lightcurve in time. This does not change the binning in the fits, it is
just for display.
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Saving your information

p Using “File” “Lookup” “Save lookup” from either the lightcurve or the spectrum
window, you can save your selections (zoom level, background fit, source selection,
binning) in an ascii lookup file. This file can have any name. If its name is the same
as the data file, apart from a “.lu” extension in place of a “.pha” or “.fit” extension,
(the default) then it is read in automatically when you next load your data file.

You can have multiple lookup files for a data file, any of which can be read in
manually. Press “ok’” to save under the default name.

P We will use the lookup file from this file (detector n3) to set up the other
detectors (n4 and b0), but you must be careful to adjust the energy and
background selections to be appropriate for the other detectors after reading in

this lookup file.
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Reading in more data files.

p There is no limit (or the limit is higher than the number of files you would
reasonably be expected to fit for a particular event) to the number of data files
you can fit simultaneously.

p Select a new file by choosing the “Load” command on the little window with the
rmfit version as its title. You will be offered a menu of files from your current data
directory, but you can select files from anywhere using directory navigation.

N rmfit 3.3rcl X' rmfit 3.3rcl

Options File Options

fUsers/valerie/Documents/Bangalore/gbm_data_080916c/glg_cspec_n.
/Usersdvalerie/Documents/Bangalore/gbm_data_080916c/glg_cspec_n

Load I Displayl Hide I Delete | =z

P We have chosen here to read in the CSPEC file for Nal number 4. i.e.

glg cspec_n4 bn080916009 vOl.pha. There are now 2 files in the rmfit window
and a new lightcurve window will pop up with the lightcurve for Nal 4.
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Shortcut for extra files

p Read in the lookup for the first detector to initialize the selections for the new
detector. This is convenient, and in this analysis, this step is necessary in order to
get the same time bins for all the detectors involved because we binned for signal-
to-noise in a particular detector. Select (in the n4 window) “File” “Lookup”

“Read Lookup” and select the lookup file for Nal 3.

T g AN €300 1 o gy smm e CAB 1 GT® 7 b
T T u
5.824: 899.28 kev |

J
T T
-
i
I .
X X
-
* 1500
~ - -
if .
- b -
2 1o00f-
! 4
" :

- 2000 0
Tene S TSTART (9)
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Shortcut for extra files (2) w

p Next we load the BGO file ﬁlg_cspec bO_bn08096009 vOI.pha and read in the
lookup file from one of the Nal detectors.

W
I -
113.25: 50000, KV 3

Py ooy MO IR | EI0M M0 ey, gy smpee A e O BT8O A
Ll I 1
218.71: 42394, ke |

2000 0 0 0
Tere Slace TSTART (3) Teme Slace TSTART (a)

}_ In thIS case, the energy range is incorrect and energy selection will need to be

x"" € as wa aoa-.\t.« ‘." -‘I 'u ,.'-a:,n - detc

P ould no s o £tO doO
SALCS - 101 1<t éctor. (Tou should now Dbe abl 4o

.’&1’,"_. -4
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Fitting GBM Spectra

The technique uses forward folding to walk through parameter space, using the
detector response to evaluate the expected rates for the model with the set of
parameters at each stop on the way. The test statistic compares these model
rates with the observed rates, The fitting process converges (we hope!) on the
best set of parameters for that particular model and returns the parameters and
the value of the test statistic.

rmfit supplies several test statistics: VVe always use C-Stat which is
-2*log(likelihood) though for historical reasons, the default statistic is X2 .

From one of the 3 detector windows, select “Spectral Fitting” then “Fit
Selections”. This produces a fit of the entire source interval (which you selected)

with some model you will choose.

You will be prompted for the detector response file, one per detector. This is
the .rsp file e.g. glg cspec_n3 bn080916009 v06.rsp. Select and click “ok”. You
will be asked which detectors to include in the fit. Press “Accept” to select all of
them. This will cause the fit to occur jointly over all the detectors i.e. your fitting
statistic will be optimized using information from all 3 detectors.

rmfit tutorial The rmfit team, April 2010

Wednesday, April 7, 2010 DOY 97



The Model window

X' PhotonModel

Select one or more photon model terms

p You have many models to choose from. If you click

1 Power Law

“Restore” you will get even more models which are 2 beoken Poer Low

not offered by default. Try, in turn, I, 7,and 5, noting et T P e
which produces the best fit. Clicking a model selects 5 Band's GRB, Epeak

. . A " . 7 Comptonized, Epeak

|t. HOIdlng <Ctl"|> dOWﬂ Whlle CI'Ck'ng anOther m0d6| 9 Brainerd's Scattered Pow Law

s 10 Log N 1
adds it to the Ist one. ) oot e 400 3]

15 OTTB: Aexp[-{E-Ep)/kT](Ep/E)
17 Black Body

27 KSPEC Thermal Bremss,

34 Gaussian Line

35 Gaussian Line B

p Starting parameters for |,5,7 are usually good enough, EFmeame:
but for lines and cutoffs and other components you Photon Mods] Paraneters:
add, you will need to click “Set parameters” to give 4 Kesp current St paraneters
the fit a starting point. Fitting Statistic:

 Chi*2 < Likelihood -+~ C-Stat

p Click “C-stat” to use -2log(likelihood) as your fitting

Undetermined Yalues in Batch Fit:

Statistics « Leave Free “ Automatically Fix
p Click “Accept” to perform the fit. decept | _Onit | Restore| Cancel |

2 new windows will pop up: A spectral fit window, and one with
details of the fit and its parameters and derived quantities
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A bad fit

p Using the PL fit (option | from the model selection window):

Red and yellow [green] points are the Nal
[BGO] detector rates. Blue curves are the
model rates i.e. the expected detector
rates, given our detector response, if this
model were the “true” one.

Rate {counts 37" k")

1000
Ermegy (ke)
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A better fit

p From the “Fit Display” window, select “Redo Last Fit”. This time, select option “7”

which is called Comptonized Epeak and is a power law with an exponential cut-off
above an energy Epeak

At low energies data rates lie quite close
to model curve, but fall-off appears too
steep in model compared to data, though
with many upper limits it is hard to tell.

Rote {counts 2™ key™)

it 3t bl kbt ol g
s A
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Rebinning spectral data

In BGO (b0) window, toggle to reveal spectrum.
Click “Rebin” then “Combine bins” and “Combine by’ and enter “4”.

Click the range you want to rebin. | chose from | MeV to 40 MeV.

4
)
)
4

Redo the fit from this (or the other detector) windows, not from the “Fit display”
window, as you have changed one of the display parameters. Click “Spectral
Fitting” then “Fit Selections”, accept all detectors and choose ““7” as the model.

The data points and residuals show that the
exponential cut-off really is too steep.
Notice that in the fit parameters window,
the parameter and statistic values do not
change when the energy data are rebinned.
Flttlng N always done at the hlghest

M A ‘ .' AP i~ a® M
*V ‘resolution .,;.. I
'-‘w.-_ ¥ i B v -

-t
?"“ ks n* ';',JMMW} *+~++ ++H .

10000

Crmcgy (& d/J
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A Good Fit

p From the Fit Display window, click “Redo Last Fit” and choose “5”, the Band GRB
function. This is the same as “7”, but with a power-law above the cut-off energy
instead of an exponential fall-off.

Tivesr 0004 70145 »

Rate {counts 3~ kev™")
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B  Correcting any normalization UAHuntsville
Issues.

p Allow the normalization of detectors to vary using the “Effective Area
Correction” in addition to the chosen model. Select “Redo Last Fit” and hold
<ctr|> key to select from the model window, in addition to option “5”, option
“40”. Click “Set Parameters” to choose which detector areas to vary. Click
“Accept’.

“Vary” for each of the 2 normalization parameters. Click “accept”.

\ FitL

D A window will poF up with all your starting parameters. At the bottom, click
t

==> WIT FS5 vi.1 2010 January 3: Fit cospleted at Sun Feb 14 11:41:56 2010

TER: Bard's GRB, Epeck With only -3 as an improvement in

rolitude  WRY 001621 /- 0.000250 p/s-cad-ked likelihood, and 2 extra parameters, this does
alpha WRY 1,083 +/- 0,0108 i
eta W 20me- 0.6 not seem to be a necessary addition to the
TERM: Eff, Area Corr, . . .
e i e model, particularly with such small effective
2nd / Oth VARY 1,057 +/- 0,0245 relative . .
> Castor C-STRT = 534,71, I0F = 350 area corrections. These corrections are for
225 Energ Flix = 1ASHE-06 +/- 1,548 era/e-ca's in the interval: 8,007 1000.0 ke¥ Nal 4 relative to Nal 3 and BGO 0 relative to
11000 “0.S12 0,678 0,238 0,204 0B o cient Hatrix: Nal 3. Possibly there is a couple %
-0.912 1.0;33 -lﬁ.ﬁf';i -:\::‘.81 -0.02% -:).288 R .
0:2% 040l 0,295 1.000 0.004 0.004 normalization factor between the BGO and
0,214 0.031 -0,007 L:'.IE'EZ)‘-C 1.0!','?'! I).I?'? e 1
VB2 R0:A0010. 2480 AR LE7 AL 000 the Nal detector, but it is not required
o O B s 5hg gy i paramters v statistically so we will not apply it.
—_— % Redo last fit with model 5 only.
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Errors in parameters.

The fitting engine returns symmetrical errors which may not be appropriate.
When the final parameters are obtained, calculate asymmetric errors by clicking
“Spectral Fitting” then “Error interval” in the Fit Display window. Select all
parameters of interest and click “Accept”. The fit window will show these errors.

PhotonModel: Select Parameters
==> Dataset * 80 [NCLUIED
Set parameter values for Chisq mapping ==> Data file : /Users/valerie/Documents/Bargalore/gbm_data_080916c/gla_cspec_n3_brd80S16003_vol,
==) Response file: /Users/valerie/Docusents/Bangalore/gbn_data_00 08wl
==y FIt interval : 0,004: 70,145 =, 9,164500: 895,5280 ke¥, channe
Choose Error Interval by: Sigma Levels

==> Datacet + #1 [NCLUIED
=) Data fFile : Asers/valerie/Docusents/Bargalore/gbn_data_080916c/qla_cspec_nd_brOB0r
- ) d

b/ ¥
Responsa file: /Users/valerie/Tocusents/RBangalore/gbn_data_080916c/glg_cspec_nd_brB803160¢ -
Level of Sigma (or Percentile): 1 =) Fit interval : 0,004: 70,145 5, 9,251000: 887,0835 keV, channels 5: 12
= Dataset ¢ #2 INCLUIED
\ ==) Data file + MUsers/valerie/Docusents/Bargalore/ghn_data_080316c/glg_cspec_bO_brOB8IS16005_vil,
Band's GRE, Epeak == Response file: /Users/valerie/Documents/Bargalore/gbn_data 0803916c/qlg _cspec b0 _br(B80316003 w06,
== Fit interval : 0,004: J0,145 s, 2355,.7400: 41290.54 keV, channels 1: 125
ﬂmplitude: 0,0164238 ,. 0,01543 ,, 0,01736 ==) Perforning (hi™2 Mapping,..
==, Map completed at Sun Feb 14 11:53:16 2010
H H FH* Band'= GREB rea
Epeak: 546,780 i 452,3 i 41,3 TERH =3 Eaet KD A F pa
Axpl L tuds VIRY L1642 +/- 0,000234 p/s-cn2-keV
‘.' > Epeal INTRW 946.8 3.1 35.3 ke¥ (1 Sigma)
alpha: -1,07549 -1,118 -1,033 alpha INTRVL -1,075 - 0,0150 + 0,0155 (1 Sigma)
beta INTRW -2.198 - 00,0855 + 0,0721 (1 Sigma)
= H - H = == Castor C-STAT = 597,72, DOF = 350, REDUCED C-STAT = 1.660343, PROB = 0,00
beta: 2,19789 i 2,431 H 1,364 ==) Photon Flux = 6,3007 +/- 0,032 ph/s-ew™2 in the interval: 8,000: 1000,0 keV
. ‘ ==» Energuy Flux = 1,1765E-06 +/- 1,1E-08 erg/s-cwm™2 in the interval: 9,000: 1000,0 keY -
[} '.. : ‘ il . s
- - P ln_.'_qf
Accept Cancel v A |

Hide Save Table
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Correlation of parameters w

p In Fit D|S|i>lay window, click “Spectral Fitting” and “Chi2 2D plot”. A window will
pop up allowing you to select pairs of parameters to map out the allowed space
for these pairs of parameters.

g
1

Band's GRS, Epeal: dpde
|

&30
ond's GRE, Epesk: Cpeck (keV)
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P Response of detector is a combination of direct photopeak response i.e. the
photon loses all its energy in the detector; a scattered response where only
artial deposition occurs; and an indirect response from photons scattered off the

Earth’s atmosphere.

p Click“Options” and “Display Default DRM” to look at detector response
function.

Nal Detector

8

Effective Area [cmz]

—_
o
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27 Backscatter
7/
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10 100 1000
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A

i Time-resolved spectra

p To look at the spectral evolution of this burst, in the Fit Display window, click
“Spectral fitting” and then “Batch Fit Selections”. The fitting engine will start with
the best-fit time-integrated parameters and cycle through each of the bins you
decided on when you selected time intervals for Nal 3. For each bin, the best-fit
parameters using your chosen model will be found.

p In the Fit Display window, you can now see a new set of tabs under “Batch Plot
options” . Click “Fit Parameters” to follow the evolution over the time bins of
each parameter.

Zoom in on regions of interest in time
and parameter value using the “Zoom”

option.
| If the fit fails to constrain this
13 parameter in a time bin, it will be

v Mo Residuals

shown as a horizontal bar with no

Batch Plot Options:

flpemes, o A 4 vertical error bar. Parameters which

Burst Duration

— e Tl 4,1 T | cannot be fit are frozen by default.

NFru Cortours

Stack Spectra:

rmfit tutorial The rmfit team, April 2010
Wednesday, April 7, 2010 DOY 97




After doing a batch fit, click “Fit Parameters” in the Fit Display window, then
“Photon Flux” or “Energy Fluence”.
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Global Spectral Evolution

p After batch fitting, in the Fit Display window, click “Stack Spectra” and “Stack
nuFnu” buttons.

Spectral Fitting:

Fit Display Options:

100~

Nu F nu (ke photons em™ 5~
T

The blue dashed line is the time-
integrated nuFnu. The yellow->red
color scheme shows the 33 spectra
from start to end of the burst. No
data points or errors are shown in

these plots. They just give a

visualization of the global spectral

evolution throughout the burst.
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Other Information

p There is “Help” available in rmfit itself, and many options and functions have not
been explained here.

p Itis possible to add your own spectral fit models but this requires using the
“source” version of rmfit, editing the mfit fortran code to define as one of the
user-input functions MFIT _USER FUNC A through D in the source code
mfit_user func_a.f90 etc.and remaking the mfit dim. MFIT_USER FUNC A and
other user functions appear on the “restored” version of the spectral models
offered when fitting spectra in rmfit.

p Help is available from the developers and suppliers on the GBM team: Rob Preece

rob.preece(@nasa.gov, Michael Briggs michael.briggs@nasa.gov, and Valerie
Connaughton valerie(@nasa.gov.

rmfit tutorial The rmfit team, April 2010


mailto:rob.preece@nasa.gov
mailto:rob.preece@nasa.gov
mailto:michael.briggs@nasa.gov
mailto:michael.briggs@nasa.gov
mailto:valerie@nasa.gov
mailto:valerie@nasa.gov

